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"Avtcmatika 1 Telomskh" Vol I, No %

Unfavorable review. Part 1! "Thn Foundations
of the Theary of Autcamatic Regulat: ing’ and the
Theory of the Synchicmous-Servo Irive.” Published
by the leningrad OrMnr of Red Bannor Mil Mech

13 /hmo
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AYZERMAK, M. A.

Problem of the Stability of the Process of Direct Regulation of Engine rpm Accounting
for the lonlinearity of Its Cheaumacteristics.” Symposium on stability of engine

performance, Ministry of the Automobile Industry USSR, NAMI, No. 51, Mashgiw, 1948,
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_ AYIERMAN, M.d.:-KALISH, ¢.0,, prof,, doklior tekhn,nsuk, lsureat Stalinskoy
- promii, retsenzent; FEL'DBAUM, A,A., kend,tekhn,nauk, retsenzent;
BLOKH, %.Sh., prof., doktor tekhn.nauk, red,; SOKOLOV, T.F.,

, telkchn.red,
[Introduction in the dynamice of “he automatic control of enginea]
Vvedenie v dinamilm avtomaticheskigo regulirovaniia dvigntelel.
Moskva, Gos.nauchno-tekhn,izd-vo mashinostroit,lit-ry, 1950.
150 p. {MIRA 1b:4)
(Automatic control) (Bagines)
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AYAR A3, f. A,

Vvedonic v dinamika ﬂvl.omatichosko;ro regulizovaniia dvigatelel. Foakva,
Mashglz, 1950, 152 o

Introduction to dynamics of the automatic control of engines.

S01 Maafac lerdng and Fechanleal Engineariyg in the Soviet Union, Library
of Congress, 1953,
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 AYZERMAY, M, A.

B i T RPN

Automti-;.sz Telemecha.nics[ and Wire Coxmumicutign_s » Trom a selected list of works
by persinnel of +the Technical Selences, Dept.

Academy of Sciences USSR, published
s
in 1948.1949, Iz'iestiya Akademiy Nauk SSSR » Otdeleniye Tekhnlcheskikh Nt,iuk, No. 3
1950, pp. 451-476. ’
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- UBSR/Physics - Bervos Jul/iug 50
: Nonlinear . .
Stiability, Regulation

"Determining the Stable and Unstable Portions on
the Boundary of Stability," M. A. Ayzerman, Mos-
cow

"Priklad Matemat i Mekh™ Vol XIV, No 4, rp kb k8

Describes geometric method of studying safe and un-
safe regions and boundaries of trajectories in
pbase plane. Submitted 7 May S0.

wdane
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"Increasing the Critical Yalue of the Amplifica- 59
tion Coefficient of a Single~Circuit Automatic- - N
Reguletion Syetem by Introdiicing an Action Cor- . ‘]
respording to the Derivative,” M. A, Ayzerman, -4
Inst of Automatics and Telemech, Acad Sci USSR

"Avtomat i Telemekh" Vol XII, No 2, pp 123-134
Determines greatest value of' crit coeff of ampli-
fication which can be attaired because of intro-
ducticn of action corr to a'deriv. Finds this
actior for realizing greatett crit coeff of ampli~ :
fication. Submitted 25 Oct 50; resubmitted 15 Jan ,° s

51, ai‘tar revieion. : . ;}»
S 4 18777
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"Sufficient Condition for First-Class Stability of
Dynamical Systems With Variable Parameters," M. A.
Ayzerman, Moscow

[

"Prik Matemat i Mekh" Vol XV, No 3, pp 362-384

Considers Mathieu eq X + ax + (1 + g-cos 2t/m)x = 0.'
Detexrmines conditions that are sufficient for un- -
hounded stability of this syst. Dynamic syst is
called stable without bounds if independently of mage
nitudes of finite quantities m, x,, J'co, the :function
2(t) tends toward x = O as the +ime t tends %o in-
f'inity, and if the function satisfies above Mathieun
¢q. Submitted 10 Jul 50,

; 185T75
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‘./(\Dn the construction of resonance graphs. ;.-

| Alzermay, M.
S _gniean\'dth nonlienr fee

or
SSSR. in§c,nem'yl * Sbomik 13,
e e (Russian) S (;) : 'K( )'U(i)
Cap : o o Consicer the equation D (p)x=K(p)[f(x)-'-4 sin o
: hﬂtmﬂwl Reviewn .7 | where p=d/ds,; D(p) and K(p).are polynomials with co
Voli 14 Wo, 7 o ;. .| stant coufficients, f(x) a given function. The values of 4,
July = Augut 1988 | v “.{ ware asturued to be-such that this equation has a periodic |
Analysis o qbt .. .| eolution close to the harmonic x=d+-csin (W—7), I
| 4 |
[

d- N“ ’
151160, (m;f" ;

J(d-+c sinr w) is approximated by :

| g 1)/ So(e, d)+a(e,d) sin wtb(e, d) cos w, .

/.| equation for ¢, d, ¥ result which the duthor salves by a i
construcsion based on the graphs of D(iw)/K (in) {0 €u < »)
| and of [a(e, d)+iblc, d))/c (0<c< ), “Thua ¢, d, v are |
.| obta.ned ns functions of A4, w. A similar eonotructlon can be
! used to Fad ¢, 4, C, 01 for an approximate solution of the

form x==:sin («wt~v)+Csin W, where @ s the frequency of |
. | the autc scillations. AL, Golomb (Lafayette, Ind.),
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AYZERMAN, M.A.

Avzerman, M.A., "Physical Principles Underlying the Application of
Small-parameter Methods to the Sclution of Non-lineer Problems in
the Theory of Automatic Control" Avtomatika i telemelhsnika, 1953,

Volume XIV, No 5, pages 595-603, three figures; bibliography,
eight items.

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000102710019-0"



"APPROVED FOR RELEASE 06/06/2000 CIA-RDP86 00513R000102710019 0

5‘" i ' '.I Im oK mmam 5
kai '!

4 VZE?/‘M /‘7,,4

SOLODOVTNIKOV, T.V.; protesaor, doktor tekhnicheskikh nauk, redaktor;

hmmu, M.A., doktor tekhnicheskikk naule; BASHKIROV, D.A., kandida$

WM rauic; BROMEERG, P.V., kandidat tekhnicheskikh nauls
VORONOV, A.A., kandidat tekhnicheakikh nauk, dotsen%; GOL'IFARB, L.S.,
doktor tekhnicheskikh nauk, professor; KA’&AKBVIGH. Ve, doktor tekhe
nicheaklkh nauk; IRASOV:SIIY. A.A., kendidat tekhnicheekikh nauk,
doteont; LERNER, A.Ya., kandidat tekinicheskikh nauwk; LETOV, A.M.,
doktor fiziko-matematichaskikh nauk: professor; MATVRYRV, P.S.,
inghener; MIKHAYLOV, F.A., kandidat {ekhnicheskikh naunk; PETROV, B.N.;
PRTROV, V.V., kandidat tekhnicheskik: naule; POSPELOV, G.S., kandidat
tekhnicheskikh nauk, dotsent; TOPCHNYEV, Yu.I., inzhener; ULANOV,
G.M., kandidat tekhnichesekikh nauk; FHRAMOY, A.V., kandidat tekhni-
chegkikh pauk; TSYPKIN, Ya.Z. doktor teklmnicheskikh nauk, professor;
LOSSIYRVSKIY, V.L., doktor tekhnichsekikh nauk, professor, retsensent;
TIKHONOT, A.Ya,, tekhnicheskiy redaktor

mmﬂmm mmm

¥
e e

[Pundamsntals of automatic control: theory] Osnovy avtomaticheskogo
regulirovaniia; teoriia., Moskva, Gos. nauchno-tekhn, igd-vo mashino-
stroit. lit-ry, 1954. 1116 p. (MLRA 8:2)

1. Chlen-korrespondent AN SSSR (for Fetrov, B.N,)
(Automatic control)
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USSR/Mathematics - Stability

Card l/l
Authors

Title

Periodical

Abstract

Institution :

Submitted

Ay;grmzn, M. A.; Gantmakher, F. R,

Conditilons for the existence of a region of stability for a single-
circuit system of automatic regulation

Prikl. mat. i mekh., 18, 103-122, Jan/Feb 1954

A single-circuit system is described by systems of linear differential
equations with constant real coefficiente. For each different system,
necessery and sufficiert conditions are proved for the existence of a
region of stability., The basic result of the article is a necessity
theoren for a ~v~tem vhose characteristic equation has the form:

2P (5) + 5@ = o

Moscow Physicotechnicsl Institute, Moscow

Septembar 12, 1953
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AIZ]EHA.N M.A.; SMIRNOVA, I.M,
-——o"
Note on E.P.Popov's article "Approximate calculaticn of natural
and fpx'ced vibrations in nonlinear systems." (Izv. AN SSSR, OTN,
no.5, 1954), Isv. AN SSSR Otd. tekh nauk no. 10:185~189 ( '51&
(Vibrabions)(Popov. BE.P.) (MIRA 8:3)
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é{@_}?}?ﬂN. M.A., doktor tekhnicheskikh nauk, redaktor; VOHONOV, A.A.,
7 rindlidat tekhnichesk:ikh nauk, redsktor; KOGAN, B,Ya., kandidat
tekhnichenkikh nauk, redaktor; KOTEL'NIKOV, V.A., kandidat
tekhnichenkikh nauk, redaktor; LETOV, A.M., doktor fiziko-mate-
maticheskikh nauk, redaktor: IOSSITRVSKIY, V.L., Adoktor tekhni-

cheskikh nauk, redaktor; MEYEROV, M.V.,doktor teklinicheskikh
nauk, redaktor; NAUMOV, B.N., redaktor: PETROV, B.N., redaktor;
SOLOINIKOV, V.V, ,doktor tekhnicheskikh nauk, redartor; TRAPEZ-
NIKOV, V.A., redaktor; KHRAMOY, A.V., kandidat terhnicheskikh
nauk, redaktor; TSYPKIN, Ya.Z., doktor tekhniches'tikh nauk,
redaktor; PAVZNER, R.S., tekhniche skiy redaktor.

[Trarsactions of the Second All-Unton Conference on the Theory
of Automatic Control. Trudy rtoreg» Vsenoiuznogo noveshcheniia
po teorii avtomatichsskogo regulirovaniia. Moskva, Vol.?
[(Problem of quality of dynamic precision in the theory of auto-
matic control] Problama kachestva i dinamicheskol tochnoati v
teorii avtomaticheskngzo regulirovaniia. 1955. 536 p. [Microfilm]
(MLRA 9:1)
1. Akademiya nauk S55R, Institut avtomatiki i telomekhaniki, 2.
Chlen-korrespondent ili SSSR (for Putrov and Trapesinikov)
(Automatic control) _
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3 éIEEEgAN, M:ﬁ,. doktor tekhnicheskikh nauk, redaktor; VORONOV, A.A., kandidat
““fekhnicheskikh nauk, redaktor; KOGAN, B.Ya., kandidat tekhnicheskikh

nauk, redaktor; KOTHL'NIKOV, V.A., kandidat tekhnicheskikh nauk,
redakktor; LETOV, AM., doktor fisziko-meditsinskikh nauk, redaktor;
LOSSIYEVSKIY, V.L., doktor tekhnicheskikh nauk, redalztor; MEYEROV,
M,V., doktor tekhnicheskikh nauk, redaktor; NAUMOY, B.N. redaktor:
PETROV, B.N., redaktor; SOLODNIKOV, V.U, doktor tekhnicheskikh nauk,
redaittor; TRAPEZNIKOV, V.A., redaktor; KHRAMOY, A.V., kandidat
tekhnicheskikh nauk, redaktor; TSYPKIN, Ya.Z., doktor tekhnicheskikh
nauk, redaktor; VORONOV, A.A., redaktor; PEVZNER, R.S.,texhnicheskiy
radalktor,

[Proceedings of the Second All-Uniom Conference on the theory of

autonatic controll Trudy vtorogo Vsesdéyurnogo soveshchaniia po

teorii avtomaticheskogo regulirovaniia. '
(Continued on next cara)
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AYZEEMAR, M.A. doktor tekhnicheskikh nauvk, redaktor (Cont'd) Card2,

Vol.3 [Methode and means nf exporimental research on systems of
automatic control. Bibliography on the theory ot antomatic

control and related problams] Metody i sredstva eksperimental 'nogo
issledovaniia sisten avtomaticheskogo regulirovaniia, Bibliografiia
Po teorii avtomaticheskogo regulirovaniia § smezhnym voprosan,
1955. 351 p. ‘ (MLRA 9:1)

1. Chlen-korrespondent AN SSSR(for Petrov, Trapeznikov) 2. Vse-

soyuzroye soveshchaniys po teorit artomaticheskogo regulirovaniya
2d, Mcscow, 1953.

(Automatic control) (Bibliography--Automatic control)
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AYZERMAN, M,4,, dskt, tekhn, nauk, redaktor; VORONOV, A.4,, kandidat tekhn,
’naﬁt”:";'e ktor; KOGAN, B.Ya,, kandidat tekhn, nauk, redaktor;
KOTEL'NIKOV, V.4., kandidat tekhn, nauk, redaktor; LETOV, A,M., dokt.
fiz,-met, nauk, redaktor; LOSSEYEVSKIY, V,L., dokt. tekhn. nauk,
redsktcer; KHRAMOY, A.V., kand, tekhn. nauk, redaktor; TRAPEZNIKOV,
V.A,, redaktor; MEYEROV, M.V., dokt. tekhn, nauk, redsaktor; NAUMOY,
B,N,, redaktor; PETROV, B.N, redakto:; SOLODOVNIKOV, V.V,, dokt,
tekhn, nauk, radaktor; TSYPKIN, Ya,Z. dokt. tekhn, nauk, redaktor
PEVINEE, R,S,, tekhn, redaktor.

[Proceedings of the Second All-Union Conference on the Theory of
Autometic Control.] Trudy Vtorogo Vensoiurnogo soveshchaniia Po
teoril avtomaticheskogo regulirovani:a. Moskva, Izd-vn akad.
nev S5SR,[ Vo1, 1 Froblem of continuius and periedic operations in
the thecry of nutomatic control] Vol,1 Problema ustoichivestd &
preriodicheskilkh rezhimov v teorii avt omat icheskogo regulirovaniia,
1955, 603 p, MLR4 8:8)

1, Chlen korrespondent AN SSSR (for Ireveanikov, Petrov) 2, Aka-
demiya nauk SS5R. Institut avtomatik? § telemekhanik?,
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IBONTOVICH, M.A., alindemik, redaktor; (:RBKI{OVA. M.T., profesasor, roda.ktor;
AYZERMAN, M.A., doktor tekhnicheskiikh nauk, redaktor; GINZBURG, V.A.,
ProTErEUr"M@R¥tor; GORELIE, G.S., profeasor, redaktor; ILEONTOVICH-
ANIROIOVA, Yo,As, dotsent, redaktor; ZHBLETSOV, N.A., dotsent, redak-
tor; FPETROV, V.V., kendidat tekhnicheskikh nauk, redaktor; NIKOLAYEY,
Ya.,N., dotsent, redaktor; AGITOVA, N.A., redaktor; ERYIEYEV, A.M.,
redaktor; AILEKSEYEY, T.V., tekhnicheskiy redaktor.

[Dedizated to the memery of Aleksardr Aleksandrovich Ardronov] Pamiati
Aleksandra Aleksandrovicha Androncia. Moskva, 1955. 718 p.

(MIRA 8:4)
1, Akadenmiyn nauk SSSR,

(Mathamatical physics)(Automatic control)(Astrophysics)
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SOV/124-57-5-5]8]
Translaiion from: Referativnyy zhurnal, Mckhanika, 1957, Nr 5, p 12 (USSR)

AUTHORS: Ayzerman, M. A., Smirnova, 1. M.

'\\—_————-~. 2
TITLE: On the Application of the Small-parameter Methods in the lnvestigar:’ﬁ
tion of the Periodic Modes of Os cillation of Automatic-control e

Systems Which do not Contain a Small Parameter (O primenenii
metodov rpaiogo parametra dly« issledovaniya periodicheskikh
rexhimov v sistemakh avtomaticheskogo regulirovaniya, ne
soderzhashchikh malogo paramatra)

'“PERIOD]CAL.: V sb.: Pamyati Aleksandra Aleksandrovicha Andronova. Moscow,
' Izd~-vo AN SSSR, 1955, pp 77-92
ABSTRACT: The paper discusses methods of the approximate determination of
' the periodic modes of oscillatior in nonlinear automatic cofitrol
systems. The discussion refers to those methods which are based on
the assumption of a proximity of these modes of operation to harmonic
oscillations. Two hypotheses are analyzed (the hypothesis of self-
resonance and the filter hypothesis) which in many cases allow a sub-
stantiation of the approximate msthods. The paper describes methods
Card 1/2 for the solution of problems of the determination and problems of the

: I — - ———
1 ¢ ]
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. SCV/124-57-5-5181
On the Application of the Small-parameter Methods in the Investigation (cont.)

stability of pericdic modes of oscillation based on the above-mentioned hypotheses.
In the case of self-resonance the authors consider the approximate methods for
determining the periodic modes of oscillation, as well as the methods for investi-
gating their stability, 1> be sufficiently substuntiated. In case of a filter the appli-
cation of the assumption of a small difference between the periodic mode of oscil-
lation from the harmonic oscillation alone is formally justified. The article shows,
however, that even in that case, in a number >f cases [such as with odd constant-

sign nonlinearity of {(»x)], good results are cbtained with the “illegitimate' applica-
tion of methods corresponding to the assumption of the presence of a generating
frequency of the approximate system which strictly speaking applies to small-

parameter systems only.

N. N. Krasovskiy
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USSR/Mathematics - Relay systems
Card 1/1 Pub. 85-7/16
Author . Ayzerman, M. A., and Gantmakbher, F. R. (Moscow)
_‘__—-—-—\—--uwn
i Title . A class of dynamic problems that reduce to the theory of relay systems
Periodical : Prikl. mat. i mekh., Vol. 19, 222-224, MHar-Apr 1955

Abstract . The avthor studies an oscillatory system described by the following equa-
tions: dij(p)Xj-Miz = Aisin(wt+ai), z = £(xq) (tensor suwmmation convention

applics to repeated indices; iel,..,n; psd dt), where fi and z are gen-

eralized coordimates of the system, dij(p) are polynomials with real co-
efficient=, w,Mi,Aq,a4 are given nuibers, ard function £{xx) corresponds to
one of the graphs shown of step funstion. He notes that many problems of
the theory of oscillations reduce % the determination of the periodic so-
lution of the above system, where szlf-excited oscillations are represented
by all Ai-O and Aj not zero represeat forced oscillations in the zone of
damping. Ten references (e.g. Ya. Z. Tsypkin, "Forced oscillations in re-
lay systems of automatic regulation,” Avtom. 1 telem., Vol. 13, No 5, 1952;
"Stability of periodic regimes in relay systems of automatic regulation,"
ibid., Vol. ik, No &, 195k).

Institution : --

Submitted . YNovember 25, 1954

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000102710019-0"



RELEASE: 06/06/2000
/} YA Y ' Aol 7 : -

ABDULIAYEV, Atner Alekpar oglys: HADZHAFOY, :Enver Mamed ogly: Aii
profensor, doktor tekhnichoskikh naak, redaktor; 30 s Lehey
redakfior Lzdatel'stva

CIA-RDP86-00513R000102710019-0

[Autonatic control in oil extraction using comprelsors] Avtomat iche=

skoye regulirovanie v kompressornoi neftedobyche. Baku, Azerbaid-

ghanskos gos.izd-vo meft.i pauchno-tekhn1it=ry, 1956, 242 p.
(Automatic control) (MIRA 10:9)
(Petroleun enginsering)
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SUBJECT USSH/MATHEMATICS/Differential equations  CARD 1/2 PG - 588
AUTHOR AJZERMAN M.A.
TITLE - Leclures on the theory of automatic control.

tical litérature

PERIODICLL  Moscowi State Publication for technical-theore

428p. (1956)
reviewed 2/1957

lecture practice of more than 10 years.
ducationial skill and gives & representation

of the taeory of control which seems to be =articularly suitatle as an in-
troductisn to the modern methods. In the frame of the tewxtbook completeness
was neitaer intended nor possibles nevertheless an excellent survey is ob-
tained by the skillful selection of the most important tranches of the control
theory, and partially the reprasentation evan leads to the most recent research
results. Historical details - concerning the presentation of the material as
well as the nomination of original papers and suthors - had been appreciadly
avoided. However, at the end of the book 8 detailed bidbliography is to de
foundo

The bool: is divided into the following 5 chapters and an appendix:

1. General introduction concerning automatic controllers.

2, The net up of the initial data for the calculation of control circuits.

3, The atability of control circuits.

4. Construction and .estimation of control processes in linearized systems.

5. Self-excited and forced oscillations in non-linear control circuits.

The presant book is the result of &
It is conposed with extraordinary e

A "
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AYZERMAH, M. A, (Dr. Tech. Sei.)

"Problems Arising in Connection with the Theory of Auto-Oscillations in Systems of

Automatic Regulation,"

paper read at the Session of the Acad. Sci. USSR, on Scientific Problems

of Automatic froduction, 15-20 October jLQSé
Avtomatika i Telemekharika, No, 2, p. 182-192, 1957,

9015229
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\Q_YZIER)(AN, M.Ae, GANTMAKHER. F.R.

éomannt of"the article of M.A. Airgerman and ¥.R. Gantmakher
"Conlitions for tha exiastence of a region of stability for a single-

154
-cirsuit automatic control system," in PMM vol.18, no.l, 5..
Prikl.mat.i mekh. 20 no.J:44? My-Je '56. (MLBA 9:8)
(Automatic contvol)
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TOPCHITKYV, A.V..akadenik, glavnyy redaktor; .?RTROV, B.N.,otvetstvennyy
redakctcr; AYZERMAN, M.A.,redaktor; BARNSHIEYN, S.I.,redaktor;
VASIL'YEV-RTYTFREEMWY : IVANOV, V.I.,redaktor; EABAGODIN, V.X,,
redaktor; KOGAN, B.Ya.,redakt&-; LETOY, A.M.,redaktor;

PORTNOV- SOKOLOV, Yu,P,,redaktor; SOLODOVNIKOV, V,.V.,redaktor;
ULANOV, G.M.,redaktor; ¥SUPKIN, Ya,.Z,,redaktor; KRUIOVA, I.N.,
© pedaktor; ASTAT!YEVA, G.A.,tekhnichesltiy redaktor

[A session of the Academy of Sciences of tho U.S.5.H. on scientific
problemt in automatizatfion of produotion, Ootober 14-20, 1956;
prircipsl problems of eutomatic ‘contral] Sessiia Akademii rauk
SSSR po mauchnym problemam:avtomatisaisii proigvodsiiva,: 15-20-
oktiabria 1956 g.; osnovnye problamy avtomaticheskogo regulirovaniia .
i upravleniia, Moskva, 1957. 334 p. (MIRA 10:5) =
1, Adakemiya nauk SSSR, 2, Chlen-korruspondent AN SSSR, (for Petrov)

: {Automatic control)
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. & SURJIECT USSR,’MAT]EMATICS/IH.fferential aguations CARD 1/2 PG - 667
AUTHOR AIZERMAN M.A., GANTMACHER F.R.
‘DITLE On the determination of periodic motions in non-linear dynamic

systoms with piecewise linear ctaracteristic.

© PRRIODICLL Priklad.liat.Mech. 20, 639-654 (1956)
reviowed 3/1957

The authors consider a dynamio system which is described by the differential

equations
iz 8
i ' \
CHENE ST (141,:0000)
=
where DL” and ¢, are real numbers and y = f(x.‘) is the given piecewise

linear characteristioc. y = £(x,) is sssumed %o consist of m conneoted pieces
of the m straight linea y = kT:l’:1 + b (r=1y+..,m). The authors consider the

given system on each single strsight line plece of the characteristic by
substituting y = k.1, + b in (1)

4
(2) _&‘g._ Olrt*' ‘Gl‘ (r-1,...,m)

g4
with A - (u“+ 3k %2 '°“'°(‘.5) - (,1) . .,( 1§r .
: %14,- %skr °'B‘2 ereas oLB's Xg T str
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P iklad.lat.Mech, 20, 639-654 (1956) CARD 2/2 PG - 667

[ ad ds
' Prom the solutions of the corresponding homogeneous system E—;‘k- O.Lr%

normed fundamental matrices ?ﬁ - (z?J ) (igd=ty.-.,8) are obiained by

aid of which the solution of (2) can be wriiten in the form

' s) ) = Joltt_ (s, )7 + b,

The veclorT 4}; is obtained from m’r‘&r + I’r = 0. These single solutions are

then conmbined. (bvious contimuity and periodicity oonditions lead %0 &

system of equations for the ¢ime intervals 'Z,'r in which the single straight

line picces of the characteristig are run through.
In a similar way the differential equation of higher orcer is considered
which arises from (1) by eliminating all the variables except Xye The jumps

of the derivatives of x, and y in the break poinis of the characteristic

are very intuitively combined with each other by & systom of equations.
Although the systems for the determination of the period T and for the
single parts T are get up in closed form, the practical aprlicability of

the method seems tc be very doubtful since already in the simplest cases

most extended calculations must be carried out and sinc2 the unknown terms

occur in powers as well as in transcendental form.

INSTITOTION: Ph sical-Technical Institute, Moscow.
- I - 1 - e

i
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Translation from: Referativnyy zhurnal. Elektrotekhnika, 1959, Nx 4, p 145 (USSR)

AUTHOR: Ayszerman, M,

TITLI: P;Moi:\lems Arising in Coanection With the Theory of Self-Oscillations in
Automatic-Centrol Systems

PERIODICAL: Sessiya AS USSR pe rauchn. probl. avtomatiz. proiz-va, 1956,

ABSTRACT: A review of the state of the problem of determining self-oscillations

in automatic~control systems and a formulation of some yet-unsolved problems
in presented. Insufficient substzntiation and inherent centradictions in the
frequently used approximation methods for determining self-oscillations (a
harmonic-balance method, and the likei are noted. A review of the problems
solved by exact methods, such as adjusting of and searching for the periodic
solution in the form of a complete Fourier series, is given. Need for further
investigations in the field of self-oscillations is noted. Bibliography: 15 items.

P,A.B.

Card 1/1
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AYZERMAN,W.A., GANTHARHER,F.R. (Moscow) PA - 2555
Determination of Periodic Solutions in Systems with a
Straight-Line Characteristic Composed of Line Pieces Parallel
to two Given Straight Lines. II. (Oprede’leniye periodiches-
kikh rezhimov v sistemakh, soderzhashohekh kusochno-lineynyy
kharaktepietikly sostavlenryye iz zven'yev, parallel'nykh
dvun zadannym prysmym. II, Russian)

Avtomatika i Telemekhanika, 1957, Vol 18, Nr I, pp 193 - 200
U.S.5.R.

Received: 4 / 1957 Reviewed: 6 / 1957

The problems which uvan be golved according to the method quoted
in the first part of the peper are generalized in four direc~
tions in the second part. !) Complicated processes oan be in-
vestigated in systems with a binary broken characteristioc.

2) Continuous characteristics or characteristice consisting

of any number of line pieces of different straight lines can
be investigated on the condition that the angalar coefficients
of the straight lines are equal to one ¢f the two given fac-
tors k' and k". 3) Also mo:re general conditions for the trans-
jtion of one characteristis- unit to the other can be examined.
4) A far more general olass of exterior influences (that is of
the functions Fd(t)) can b investigated, in the course of

which these functions have to be deteriined bty their Fourier
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. Periodic Solutions in Systems with a

Determination of
Straight - Line Characteristic Composed of Line Pieces

Parallel to two Given Straight Lines.
peries. It is &saumed%hat the pericd T can be devided into
{ stages and that during each gtage the point X1 Yy moves

on a straight line that has one of the given directions
determined by the angular coefficients k' and k", It ia assumed
that for each l-stage (4 = 1,2y 0004sN) the equation of the
straight line and the conditions for the conclusion of the stage
are given. The procenses are illustrated by three examples.

In the following chapter the equation of the periods in the ge-
neralized problenm will be deduced.

(6 1illustrations and 2 citations from Slav publications)

ASSOCIATION: Not given
PRESENTED BY1

SUBMITTED 20,6.1956
AVAILABLE: Litrary of Cougress.

Card 2/2
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AUTHORS: Ayzerman, M. A., Gantmakher, F. R., (Moscow) 103-11-7/10
. L ——
PITLE: Op Some Peculiarities of Switching Over in Non-Linear Systems
of Automatic Control with a Partly Smooth Characteristic of a
Non-Linear Element (0 nekotorykh osobennostyakh pereklyucheniy
v nelineynykh sistemakh avtomati.cheskogo regulirovaniya s kusochno
gladxoy kharakteristikoy nelineynogo elementa

PERIODICAL: Avtomatika 1 mTelenekhanika, 1957, Vol. 18, Xr 11, PP. 1017-1028

(USSR)
%

X, = a X

n. i 3.1 ij j
(i-*.,2.q.-.,n), ;Yt-f(x), X -32'.1 dej-xy, ‘thl‘e aij,pj,li
and }( are numbers (some of them may also be noughts). It is
assumed that the characteristio y-f(x) consists of two smooth
curves which are called the granches I and II of the character-
ijstic. On these curves the points of convergence P and P, are
given. If the represen i1t moves in the plane X,y & ong
one of the bran * convergence at t = t¥
transition to the other branch takes place a% that moment. This

Card 1/3 is switching over, which can te continuous or discontinuous.

ABSTRACT: The processes inventigated appear &8 follows: +)~iy
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On Some Peculiarities of gwitching Over in Non-Linear Syslems 103-11-7/10
of Automatic Control with a Partly Smooth Characteristic of a Non-Linear

Element.

ing over. In the case of the
er to .the other branch, it

h in the same moment without

Theyre is normal and sliding switch
jatser, though the point passes oV

jmmediately returns to the old branc
moving along the new branch at all. Types of switching over in

the case of characteristios coasisting of jnfinite ocurves as woll
as of curve sections, and types of awitching over in systeme
with a fesdback closed round the non-linear element are in-
vestigated. It is shown that, in the case of discontinuous
characteristics, also in relay systems, in the case of gliding
gwitching over congiderable changes of x during gliding and
jumps along the straight line inclined towards the y-axis in
the direction of the "lacking characteristic branches" are ob-
gerved. In practice the type of the sliding switching over
renlized depends on the small parameters, and the sliding switch-
ing over with the above mentioned changes of x and the discon-
tinuities are observed in systems with elastic feedback if their
tine conatant is small. Sliding motions are observed also in the
case of continuous but kinked characteristics. In systems with
discontinuous characteristics, which are different from relay
card 2/3 characteristics, indefinite switching over, i.e. such with dis-

APPROVED :
FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000102710019-0"
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Non-Linear Systems 10}-11—7/10 ,

Switohing Over in
racteriotic of & Non-Linear

_On Some Peculiarities of
h a Partly Smooth Cha

. of Automatic Control wit

Element.

) continuities, which, however, cannot be determined by means
of the equations investigated here, can occur, There are 12
figures snd 5 Slavio references

SUBMITTED:  April 29, 1957.
AVAILABLE: Library of Congress

card 3,3
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The Stability in Linear Approximation of 2eriodic Solutions 40-5-7/20
of a System of Differentisl Equations With Discontinuous Right Sides

analogous to the corresponding stability theorems of
Lyapunov. Thus the asymptotic stability and also the in-
gtability can be determined from the behavior of the solu-
tions of the linear approximation of the non-linear initial
gystem. There are 4 figures, no tables, and 2 Slavic refe-
I'énceés.

ASSOCTATION: Noskovskiy fiziko-tekhnicheskiy institat (Moscow Physico-technical
Institute

SUBMITIED: May 15, 1957
AVAILALLE: Iibrary of Congress
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LUTHCR AYZERMAN K.A. PA -~ 2516

.JITLE Trniclsinand Bibliography. Colle:tion of A.A.Andronov's works.,
(Sbernik tudov A,A.Andronova ~Rusuian)

FERIODICAL ~ Vestnik Akademii Nauk SSSR,1957, Vel 27,Nr 2, pp 134-136 (U.5.5.R,)
Received 5/1957 Raviawed 6/1957

ABSTRACT The research work carried out by jindronov A.A, tiember of the Academy,

t . was of eminent imporfance for the theory of motion and automatic control,
Ardronov established the nonlinear theory of motion. The expression
"Avtokolenaniya" (sulf—motiona, self-fluctuation) which was coined by
him was sdopted throughout the world. He published 30 works in his 1ife-
time, others were published after his death. It was practically impossib-
le t5 utilise these works. Some of' themwere printed in foreign countries,
He occupied himself with mathematics, physics, and technical science,

The published volumecontains all his basic works witn the exception of
his theory of self mction which he wrote together with S.Ye.Knaykin. The
volwee consists of three parts., Two problems treated deserve special
mentilon. One of them, which is conmected with the comception of the
"great system", was introduced into science by A,A.Andronov and L.S.
Pomtryagin., This system makes it possible to avold several methemetical
difficulties arising on the occasism of the investigation of dynamical
systems of a general nature. The scond problem iz connected with the
statistical theory of dymamical systems and was solved im 1933 in cooper-
ation with L.S. Pontryagin and A.A.Witt. These twy problems fill the
first volume. The second, which is entitled "Theory of GCybernetics"
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* .. ACTHOR: _AYZERMAN,M.A., GANTMAKHER,F.R. 20-4-1/51

y"['I'I‘I;Bx -Stability After.the .Linear Approxination of the Periodic Solutions
of a System of Differential. Equations With Discontinuous. Right
Sides (Ustoychivoat' po lineynomu priblishemiyu periodicheskikh
resheniy nistemy differentnial 'nykh uravneniy s razryvaymi
pravymi chastyami)

PERIODICAL: Doklady Akad.Nauk SSSR, 1957,Vol.116,8r.4,pp.527~530 (ussR)

ABSTRACT: Given the systenm
dzi_.,
(1) w. fi(z1,...,ﬂn.t)

with the. periodic solution.z,. . ?r.;(t), the periocd be T, Let the
f; be defined.in an. infinite oylinder with the. axis 5 - ;1(1:).
Let the sequence of.hyper surfiaces .Pac(z1,...,zn,t) = 0 cut C
inty the regions Hy» ®=1,2,3,..., where ths curve 5 = '::(t)

intersects the surface Feein. the moment t = ty in My and thereby
it ‘goes over from the "positive" to the "negative" side of Fo o

Card 1/3 Hern the fi in M, may have jumnps g‘r + Otherrwise let the £, be
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Stabiiity After the Linear Approximation.of the Periodic Sciution 20~4-1/57,
of‘a System of Differeatial Equations With Discontinuous Rigkt Sides

2) In the points of intersectinsn with the plines t - to‘the
integral curves x, = xi(t) have jumps which are determined

from the linear relations:

n
(3) xi(t“+0) - xi(tm-O) . ET’ Z:; hJ- xd(tx--o),
whexrs =
x- | OF /%, AF o OF, F,
b T s O EEE R T
L (dF, /at) M, 1wl %

Theorem: If under these assumptions the trivial solution of (2)-(3)
is anymptotically stable, then the solution 3 = "i'(t) of (1) is

asymptotically stable too.

Theorem:If only one root of the charaoteristis equation of the

above defined linea:r system of approximation is gruater than 1

with respeot to its absolute value, then the jeriodic solution
Card 3/3 . 2y - %1(t) of (1) 1s instable.

ASSOCIATI()N'x Moscow ‘ﬁ&enical—Techrﬂgal Institute (loakovskziy fiziko-tekhnicheskiy

. institut
PRESENTED B T00. Fobedy iy, Acadomician, April. 23, 1957
- ﬁzh 1957
TATy

SUBMITTED 31
A%ILABLE: c’;ﬂ Congress.

)
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IEGI0V, Vitally Ivanovich;.JXZMRMAN, Meds, doktor tekhn. nmauk, r
! ol Alls. Hehey . st senzent
POPIK, K.G,, lkand, tekhn, nauk, retgenzent; JELIYRV, i..s.,"m.h, *
rod,; OMLLIR, IYu,, red, izd-va; MADEL!, B.I., tekhn, red; '

(Autiomatic control of internal sosbustion
: engines] Avtomatichs.
skos regulirovanie dvigateled vmutrennego sgorentia, Moskva, Gos,
nanchno-tekhn, 1sd-vo mashinostroit, Utwry, 1958, 344 p,
(Gus and o1l engines) (Autsmatic control) (MIRA 11:10)
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Ayzerman, Mark jironovich

"Lektsii po teorii avionaticheskogo regulirovasiya

Automatic Cortrol)
15,000 copies printed.

Ed,: Sobolev, C¢.K.; Tech, Ed,:

PURPOSE: The beok is intended fo
systens.

The suthor discusses the t
methods of obtaining initial info
sents ways of linearizing equations,

tions and forced oscillations in nonli
of approximate and exact; solution of periodic func
response curves of linear anslo
He aluo gives information op Laplace and Fcurier tr
tion ineludes a descrription of intermittent, vibrat
lators, The discussion on stability is expanded an
methodls of designing the control system wlth ran

methods of constructing

APPROVED FOR RELEASE: 06/06/2000

PHASE I BOOX EXPLOITATION

2d ed,, rev, and enl. Moscow, Fizmatgiz, 1958,

S0V/1342

(Lectures on the Theory of
520 p.

Akhlamov, 3,1,

T engineers cngaged in designing eutomatic control

heory of automatie control, He describes

rmetion for desigaing control systems and pre-
He also discusses stability, self-oscilla-

near control systems and presents methods

tions., The author describes
g8 of nonlinear systems,
ansforms. This second edi-
ing, and optimalizing regu-
d a deseription of static

dom input signels is also inchded,
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Lectures on the Theory (Cont,) £0V/1342

The material of the book is based on lectires delivered ty the author to
scientific personnel and engineers of a mmber of scientific-research institutes,
design offices and plants in Moscow, The author thanks Ya,2, Tsypkin, Yu,V.
Dolgclenko, and A,Ya., Lerner for revieving the mamuseript., He also thanks Yu.V,
Krementulo, '[u,I. Ostrovekiy, and Ye,A. Andreyeva for their help in preparing
the took for publication, There are 391 refarences » Of which 3k) are Soviet (in-
cluding 9 translations), 28 English, 16 German, and 6 French,

TABLE OF CONTENS:
Foreword to the Second Edition
From the Author -

Ch, I. General Informstion on Automatic Controllers
1. General aspects of asutomatic control, Terminology
2« Simple self-actuating regulator system:
3. Astatic rilot-actuated regulators
4. Proporticnal feedback, Static Pilot-actuated regulators
5. Proportional-plus-integral feedback
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AUTHORS: Ayzernan, J, A+, Gantmakher, P, R.(Moscew) 103-19-6-9/13
\

—~——
TITLE: On the Stability orf Periodic Methods of Opseration in Won-
linear Systems With Piece-¥ise Linear Characteristicg (ob
ustoychivosti Periodicheskikh rezhinov v nelineynykh sistemakh
8 Jusochno -lineynoy kharakteristikoy)

PERIODICAL; Avionatika 1 telemekhanikap 1958, Vol 19, Nr 6,
PP 606 - (o8 (Ussr)

ABSTRAGT:

ressed by equa-
> Hore general equation (2) ig investi-
gated and beside it also the linear equations (3) which,
Supplemnented by linear relaiions, yields equation (4). Formulae
(3) and (4) together detern:ine the discontimous integral curves,
The totzlity of (3) and (4) 1a designated as linear approxi-
hation of (2) for the periocic solution oy (2):i - El(t).

is given function which is Iiecewise linenr .

2710019-0"
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On the Stability of Periodic Methods of Operation 103-19-6-9/13
in Nonlinear Systems With Piece-Wise Linear Character:stics

limitations the following taeorem is obteined;(reference 1):
fhen the zero-solution xi = 0 of a systen of linear approxi-

sation (3) + (4) is asymptotically stable, the periodic so-
lution 3y - ?g(t) of the set of equations (2) also is asympto-

tically stable, Going back to the set of equation (1) the
2quations (3') and (4') are obtuined for it. Linear relations
are found and written down in matrix form: x(to+1?)- Ux(to),

where U denotes the constant transformation matrix. For the
atability of the periodic sclution of system (1) it ig
sufficient when the roots of the characteristic equution
¢et(U-A E)=0 lie on the circle of unit raiius. The problem
concerning the stability of the periodic solution of system
(1) can also be solved by direct alignment., There are 4 refer-
e€nces, 4 of which are Soviet,

SUBMITTED: Nay 15, 1957

Card 2/: 1. Servomechanisms--Mathematical analysis
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AYZ.EHHAN M.A., GANTMAXHER, F.R. (Moskva)
)= ,

Stabilit*r of periodic motions. Prikl.mat. 1 mekh. 22 no.6:
750-758 N-D 's8, (MIBA 11:12)

1. Moskovskiy fiziko-tekhnicheskiy inatitut.
(Mot ton)
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AYZLiMAN, M. A,

Kibernetika i avtomstizetsiya proizvodstva Ey'bernetics and Automation of
Production/, Znaniye Publishing House, Mos:ow, 1960, Series IV, 32 pages.
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AYZBMAN, Mark Aronovich, doktor tekhn,.nsulc; DUBROVSKIY, Yu.N., reds;
e APROSHCEENKO, L.Ye,, tekhn,red.

i avto~
[Cybsrnstics and antomation of industry] Kibernotika
patiratsiia proizvodstva., Moskva, Igd-vo “Znanio,® 1960, 31 p.
(Veenoluznoe obshchsstvo po rasprostraneniiu poi:;t).icheakikh i

. Ser.4, Mauks i tekhaika, no.l2).
nauchnykh snanii r.4, Na . (WIRa 13:6)

(Cybernetics) (Automation)
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\#'\I;ZE.W. “o“'. pl‘of.. doktor tekh.n'muk. Ot‘V.I‘Bd.; TAL'. At[‘.' red.izd"va;
PIKHOMIROVA, B.0., tekhn,red.

{Quostions of pneumatic and hydraulic control] YVoprosy pnevmo- i
gidro-avtomatiki, Moskva, 1960, 211 p. (MIRA 13:9)

1, Akademiyn nauk S5SR. Institut avtomatiki i tolemekhaniki,
(Pasumatic control) (Bydraulic control)
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AUTHORS ¢ Ayzerman, M.A. and Gentmakher, F.R.

TITLE: Fundamentals of the theory of non-~lincar automatic
control systems with discontinuous characteristics

PERIODICAL: Referativnyy zhurnal. Avtomatila i radi.oclel:tronika,
no. 6, 1961, 33-34, shatract 6 V242 (V sb. Vses.
Mezhvuz. konferentsiya po teorii. i wmetodeanm rascheta

nelineyn. elektr. tsepey, NO- 1, ‘ltashkent, 1960,
30.44)

TEXT: The analysis of systcms is given which differ from the
1inear ones by the presence of onc or scveral clements with straight
line segmented characteristics. The peculiarities are cxplained in
the notation of cquations of motion in discontinuous systems and of
the processes occuring during the trensition over the di.scontinuity
surface (slip states). An exact method is suggested for determin-

ing the periodic states and an analyeis of thoir stability is given b//

B
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AYZ]RMAN M.h. (Moskva); GUSEV, L.A. (Moskra); ROZONOER, L.I. (Moskva);
- ———8MIRNOVA, I.N. (Moskva) TAL', A.A, (Moskva)

Finite automats. Part 1, Avtom.i telem, 21 no.2:224~236
P '60. (MIRA 13:5)
(Automatic control): (Switching theory)
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AUTHORS Ayzerman, M. A., Gusev, L. A., Roscnoer, L, I.,
SnIrnova, " ITM; Tal', A, A, (Mosccw)y
ﬁ" <&y N
TITLE: Finite Automatons. II,

PERIODICAL: Avtomatika 1 telemekhanika, 1960, Vol 21, Nr 3, pp 359-
368 (USSR)

ABSTRACT: The paper 1s a continuation of the article published
in "Avtomatika 1 telemekhanike,' Vol 21, Nr 2. In
Part II of this article the following problem is
discussed: an automaton A', operatiag at a selected
pace of time, T' i1s to ve forned out of automatons A,
operating at a different pace of time T, 1In referring
to Part I of the paper, 1t 18 shown that this may be
obtained by two methods, According to the first method,

delay elements, operating at pace T, are connected
In series as showr, in Flg. 1,

Card 1/4
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Finite Automatons. I1I. 78165
' S0V/103-21-3-11/21

the automaton with the desired pace may be obtailned.
The second method 1s applied tc an automaton A, which~
at the moment to assumes an input state F)o’ the
jatter remalning constant until tl. During time

to:é t;ég tl the automaton operates as an autonomic
autoraton (see part I). At t = t, the input state

Pc,changes to pl‘and remains constant until t = t2,'

thus defining a new autcnomic automaton. At £ = t2
the state F)l changes tc¢ P 0’ 2tc. Under the assumptlon
that the input state [ and the states K (t) (see part I)
are registered only at times to’ tl, tg,..., ti""’

an automaton A' is obtained and 18 based on the equilib-
rium states of autonomic automatons. The pace T' of
A' is defined by to, tg, etc., and does notv depend on

the pace of the automaton A. It is shown that the
above two methods may be applied to neurons and to

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000102710019-0"
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Finite Automatons. II, 7816
S07/103-21-3-11/21

relay-contact systems. By neuron is meant an
element with a finite nunber of inputs and one
outpu* only. The input and output stafes are desig-
nated by synbols from the "alphabet" {0,1} . The
cutput symbol is singularly determina2d by the input
symbols which existed 7T seconds ago. A neuron may
be considered as a finite automaton with only two
possitle states. MNeurons may be combined into
networks without the use of symbol converters (see
Part, 1). Relay systems may also be considered as
finits automatons of the "neuron network" type,

the time delay of T sec being determined by the
duration cof the relay operation. Concluding remarks
are made on the possibility of considering a system
desigried as to belong to the class of finite aptomatons.
The application of the theory of finite automatons is
terminated as soon as equations of type (6), Part I,
are written. These equations are then used as a
basis for engineering design. There are 5 figures;
and 1 table.

SUBMITYED: November 26, 1959 Card 4/4
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66215
S/l()5/60/021/012/002/007
y B0O12/B0OE

16.9500 (1624, 103/, 1/32) /Bot4
AUTHORS : Ayzerqgg, M. A., Gusev, L. A., Rozonver, L. I,

Smirnova, 1. WM., Thl', A. A. (Moscow)

\

TITLE: Methods of Working out a Finite Automaton the Time Pace of

Which Is Dependent Upon the Variation of thae Input State 9

PERIODICAL: Avtomatika i telemekhanika, 1360, Vol. 21, No. 12,
pp. 1576-1594

TEXT: The papers of Refs. 1, 2 define suca a dynsmioc system as a finite
automaton the behavior of which is determined at the given instants
(rhythzs) 1, 2, ..., p by equation (1): x (p) = F[k(p-1), ¢(p-1)], where
x(p) and ¢(p) are variables and F(k, p) an unambiguous function.” The
variable A was assigned te the output of the automaton, and determined
from fcrmula (2): X?p) = ${x(p)] a new variable # is introduced into
equaticn {1) and formula (3& is obtained: «{p) = u(p-1), u(p) =

- Flx(p), f(p)]. Instead of (2), the more general formula (5) is written
down: . (p) = ¥l{x(p), @(p)] . The system expressed by equations (3) and (5)
is called a sequential machine. In so far as (2) is a special case of (5),

Card 1/3
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Methods of Work:ng out a Finite Automaton $/103/60/021/012/002/007

the Tim2 Pace of Which Is Dependent Upon the B0O12/B064
Variation of the Input State

the 'sequential nachine" comprises the notion of tke "finite automaton",

On the nther hand there is a theorem shich shows that a sequential machine
i8 "no more efficient" than a finite automaton with an output converter
(Ref. 4). This theorea reads:Every sequential mackine M can be compared

to a finite automaton A with an output transformer in such a way that for
any state of M, a corresponding state of A will exist, vhere in the case
of an arbitrary input sequence the output sequence of A in all cases of

P 2 1 rupresents the output sequence of M ty a delay by one rhythm, and
vice versa.- This paper deals with sequential nachines ¢nly, which realize
the finite automaton, formula (6). (§) is cbtained from (3) and (5) by
eliminating g and x. It reads \(p) - F1E\(p~1)y ?(p)]. The working cycles

1y 2y .., p are clearly determined by the instants at which the input
state is changed. It is assumed that the basic table of the (6) automaton
is given. Three methods of realizing this tasic table by means of the
sequential machine are studied. The method: differ ty the amount of
information reaching the input of the automaton. The first method is that
of D. D. Huffman (Ref. 5). The second methcd provides for the feed of an

Card 2/
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Ayzerman, M. A., Gusev, L. A., Rozorcer, L. I.,
Smirnova, I. M., Tal', 4. A.

Finlte Automatons., I

Avtomatlka 1 telemeshanlka, 1960, Vol 22, Nr 2, pp
224-230 (USSR)

The authors give their polnt o! view on the theory ot -
Uinite automatons. A I'inite automaton 1s detl'lned

as a dynamlcal system which at certain discrete

moments satlstles the r'ollowlng conditiong: (1)

The state of' the system ls selceted 'rom a f'inite

number k ol possible states (2) The state of the _

input tc the system 1s gzlected L'rom a finite numbep

r cl’ posulble input states. (3) The state of the system

at any consldered moment i detined singularly by the v
state of' the system and the state of' the ihput at the
preceding moment. The following designations are Introduced:
a) 1P preees o dre dymbols ol' k possible systems

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000102710019-0"
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. | !
of states. Their totality,X | is called a state
alphabet; (b) Fﬁ, F%,..., Py are symbols of the

r possible input states. Thelir tota]ity{ P} 1s called
an lnput alphabet. According to the condition (3)

the operation of a finite automaton 1is described

by the ecxpression

v (p) - I'-lil_(/l- 1) {,(/,.» I, ’ (])

where F is a function with a single value. The
abstraction introduced by the concept of "finite
autometon" singles out a class of systems in which
the processes are described not by diftferential
equations but by specir'i: equations of type (1),

A t'inite automaton may have l(ﬁ<§ k) possible
output states designated as 1’ )\2,...,x or,

in thelr totallty desipnated as an output alphabet
Card 2/12 {X.}' In case of an automaton with an output,
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Fintie Automatons. I TTer

80V/103-21-2-8/14
. (1) must be supplemented by the "momentary "
relatlonchip glven as

() = D)k )
Equatlons (1) may be represented by Table 1.

Tante ]
N
' :
l " !' v ! v vy |
l Ty
b .
o '

mhis table is called the bvasle table or t'inite automaton
dnd may be sect up in the tollowlng manner: a pair or
symbols selected rrom alphabets| P| and 16| determines
Card 3/12 one case in the table. Av suming the symbol pair as

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000102710019-0"
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P and J¢ ror cach moment t, The band ls called a state
vand. Three symbols, X (p-1), (p-1), and X(p),
derined by Eq. (1) are separated by a heavy line on
Table 3. They arce called a trlad, When the system
Ls defined by Eq. (1) and Eq. (2), then an output band,
as represented by Table 4, must also be considered.

'mm. & 4

el

| N

I
(
1
;) 2 | My A,

ENRIK
wlolnln] _,_,‘g_‘.‘..
RN

¢ | me IA“

When the input state does not vary with time the
automaton is called autonomle. Eyuation (1) ror this
case has the form .
- P e N e : 3)
card 5/12
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where £(0) may be considercd a pirameter. The
operation of an autonomlc automaton may be represented
praphtically by k polnts cercsponding to system states
and represented by arrows which show the direction

ot transition from one point Lo the otner, in accordance
with Eq. (3). Since a nonautonomic automaton has r
Input states, 1t can be represented by r various autonomic
automatons, under the assumption that she p input states
do not vary. The totality or r graphs representing the
above autonomic automatons characterizes the non-
autonomic automaton. Figure 1 shows an example ot a
totality ol 3 praphs

b ot
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Table L corresponds to the automaton characterized by Flp. 1.

Taale &
I' Chm e e e e e e
N Y Y Y
e R T
Lo e L o o T

The Introduction ot the coricept of "f'inlte automaton"
poses a series of problems. The bands represented by
Tables 3 and 4 are assumed to be int'inite and cannot

be seleeted.  Selected are the alporlithms which
determlne the symbol for any case of an intinite band.
For the band represented by Table 3, the algorithms
corresponding to the upper (f)) and to the lower

(X) 1line are designated ag ﬁo and Ay, respectively.

06/06/2000 CIA-RDP86-00513R000102710019-0"
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Sinliarly, A and A:i are the algorithms of the

output band, represented by Table 4. For a glven g
automoton, the analysis, i.,e., tne determination of
22 or A \ in accordance with AL , does not represent
any sclentif'ic problem. Or. thefkontrapy, the synthesls
ol' an automaton, i.e., tincing the Eg. (1) r'rom the
plven band algorithms poses several problems. When A%

and Af) are known, the tirst problem consists in tinding
an algorithm proving that Af) and A;, are not con-

tradictory, 1l.e., there arc¢ no contradictory triads in
the band. Two triads are contradictory when their
symbols Fﬂpnl) and J(p-1) are the same, but when
symbols A {p) are different. When A5 and A76 are not

contradictory, an algorithm must be Tound determining
all various triads of the band. Synthesis corresponding
to the output band i¢ a mor complex problem. Here &

Card 8/12 and A, are known and the ..

A

anber of' states k and tfunction
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in Eq. (2) have to be determined., It 15 stated
that in case of t'inlte state and output bands, the
synthesls problem becomes less complex, To discuss the
synthesis problem the f{ollowing concepts are introduced:
(1) The Symbol Converter. Thls is an apstract arrangement
pertorming the transtormation def'ined by Eq. (2), (2)
The Equivalent Automatons. On Ilg. 2, atuomaton

- A

Fig. 2.

A 1o operating according to the input a]phabet{CL} and

the state alphabet [a . Automaton B has the liiput
ulphabet( and the state alphabet § bl . It is assumed
that two 'symbol converters ql/? and pa  MAY be selected

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000102710019-0"
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in such‘a manner that for any sequence of input symbocls
Jrom O}i » the sequence of symbols from the alphabet
fa )", dt the output of the comblned system C_ ~, B,
Cba’ wlll be the same as the sequence of state/Symbols
wn A, In this case it 1y saild that B is an image of A
and may be written as.
A Thoea DL
Vhen at the same time,

AT D aag A b,

then A and B are equiva.ent automatons. (3) The
Abstract Structure of a Finlte Automaton. An arrangement
o' 5 input lines ul,..., woand of n, generalized
coordlnates Xysvee, Xn 1t consldercd. At moments

0, 1, 2, 2,...,p, each Input and each coordinate has
Card 1012
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only one of a r'inlte number of values. The operation ol
such an arranpement 1o deverlibed by

a () S (Pt = D = Dt ) ®)

Equation (0) 1s another froru ol Eg. (1). To one
squatlon or type (1) correspond varlos cquatlons ol

the type (0). The transltion trom Egq. (1) to the
2qulvalent Eqs., (0) 1s called a seleetlon of utructure
5 a rinlte automaton, and Eq. (0) themselves are

called an abstract structure (AS) ot a tinite automaton.
(4) The Net. This ls a totallty ol AS, Interconnected
by means ol symbol converters. Based on the above
zoncepts, the authors arrive at the conclusion that a
rinite automaton may be designed by combining into a net
other t'inite automatons. The design of 4 multitude

ot automatons from a small number ol initial automaton-
"elements" 1s called abstract aggregation. A set of

AS and converters 1is called complete, when by means of
~his set the networks designed are 1lmages of any -selected

SLEEE
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" Finite Avtomatons. I

SUBMITTEL:

SOV/103-21-2-8/14

nutomaﬁon. A technically very lmportant comilete

set 18 set-up of the following elenents: 2& a binary
delay element, described by the equation x{p) = z{p-1),
where x and z are selected {rom an alphabet comprising
only two symbols, O and 1, for example; (b) a set of
logic elements enabling performance of any logical
function. It is shown that f'rom the above set a net
may be designed to be an 1mapo of any finite automaton,
(To be continued). ‘There are U figures; 6 Lablos, and
25 references 17 Soviet, 1 French, 7 U.S. The 5 most
recent U.S. references are: Burks, A. W., Wright, J. B.,
Theory of Logical Nets, Froc. IRE, No. 4 (1953);
Huf'fman, D. A., The Synthesls of Sequental Switching
Circuits, Journ. Francl Inst., Vol 257, Nr 3, 4 (1954);
Burks, A. W., Wang, II., The Logic of Automata., Journ.
Assoc. Comp. Mach., Vol 4, Nr 2, 3 (1957); Davis, M. D.,
somputability and Unsolvability, McGraw Hill, New York

(1957); Copi, I. M., Elgct, C., Wright, J. B., Realisa-
tion of Events by Lobical Nets, Journ. Assoc., Comp.

Mach., %, p 181, Nr 2 (1¢58).
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AUTHORS: Ayzerman, M, Ay, G8ntmakher, F. R. (Moscow)

TITLE: On the S_Ea%ili_ﬂ\“bf the Position of Iquilibrium in
Discontinuous Systems

PERIODICi#L:s Prikladnaya matematika i mekhaenika, 1960, Vol. 24, No. 2
pp. 283-293

TEXT: Lot a discontinuous motion be described above or below the sur-
face

(2) Fix) = 0
by the systems of equetions
dx
1§ -t

or

(1) -

Ioth systems are assumed to possess unigue solutions for glven initial
conditions and to be without singular points on the surface (2). The
sotion of the image point on (2) is not defined Dy (¥1) &nd must be
additiorally determined. Thereby positions of equilibriuvm can arise

card 1/2
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§/043/60/024/02/12/032
On the Stability of tae Position of Equilibrium in Discontinuous
Systems

on (2), the stability investigation of whish has to be carried out
either Uy considering the additional conditions or by considering the
systems (11). The last case is investigatel in the present paper. Let
(2) be the plane x, =0, in the semiplane x, = 0, x4, > 0 tLe
trajectcries of (+1) are assumed to proceel downwards end in the
seniplane x, = 0, x4 < 0 to proceed upwards. Then (i1) describes

a point transformation G, of the semiplane xn = O, X4 O int%o the
semiplane x, = 0, x,«< 0 and (-1) describes a point transformation G
of x = 0, X 0 into x o = 0, x, » 0. The limi%v xp = 0, %, =0
consist: of fixed points of the transformations G., Gy, G = G,Gi. The
stability of the fixed point x = O of G is equivaient to the stability
of the position of equilibrium in the origin (see (Ref.3,9)). It is
skywn that, if £+ (0) and £*= (0) are not collinear vectors, “he posi-
tion of equilitrium x = O is unstable. In the case where £+ (0) and
f= (0) are collinear the authors give sufflcient conditions for the
stability and instability of the fixed point x = 0 (generalization of
the results of Yu. J. Neymark (Retf.8),(Ref.5)).

There are 3 figures, and 10 references: Soviet, 1 Cerman und 1 Italian.
SUBMITTSD: November 3, 1959
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AUTHOR: Ayzerman, M. A.

P\

TITLE: A Classical Book on the Theory of Nonlinear Oscillations

4

PERIODICAL: Uspekhi fizicheskikh nauk, 1960, Vol. 71, No. 1, pp. 167-170 V//

TEXT: The author gives a detailed review of the book "Teoriya kolebaniy"
(Theory of Oscillations) by h. A. Andronov, A. A. Vitt, and §. E. Khaykin,
Publishing Bouse Fizmatgiz, Moscow, 1959. Price 31.50 rudbles. There

are 3 references, 1 of which is Soviet.

Card 1/1

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000102710019-0"



